Variations of the phosphorylation of 1-beta-D-arabinofuranosylcytosine (ARA-C) in human myeloid leukemic cells related to the cell cycle.
Bone marrow cells of five patients with acute myeloid leukemia were fractionated by means of counterflow centrifugation (elutriation). The different fractions were enriched with cells belonging to subsequent stages of the cell cycle. Cytokinetic evaluation of these cell fractions was performed by [3H]thymidine autoradiography, [3H]thymidine incorporation and DNA/RNA-flow cytometry. Phosphorylation of cytosine arabinoside (ara-C, 1-beta-D-arabinofuranosylcytosine) in the different fractions was measured by incubation of the cells for 30 min with 1.07 microM [3H]ara-C. Phosphorylation of ara-C in the whole bone marrow samples ranged from 5.9 to 33.2 pmol/10(6) cells. In the fractions containing only G1-phase cells, phosphorylation ranged from 1.2 to 19.5 pmol/10(6) cells. The phosphorylation seems to increase before DNA synthesis starts. Maximal activities were found in the fractions enriched with cells in late G1- or S-phase of the cell cycle. In these fractions the ara-C phosphorylating activity was 1.5-8 times higher compared to the fractions with the lowest activity. One may therefore assume that not only S-phase cells are killed by ara-C, but that G1-phase cells which can phosphorylate ara-C, may also be doomed when they enter S-phase, since the elimination of the intracellular cytosine arabinoside tri-phosphate (ara-CTP) is a relatively slow process. The fraction of G1-phase cells phosphorylating ara-C, may be an important determinant in the extent of the cell-killing effect of ara-C treatment in the different leukemias.